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Abstract   
The main purpose of the present study is to comparatively examine the effects of Whole body vibration (WBV) trainings 
on some biochemical bone-turnover markers (Beta-CTx, Osteocalcin) in terms of osteoporosis. Twenty-four sedentary 
women (mean age=37.12±1.84 years) participated in the study. The participants were randomly divided to 3 groups: 
whole body vibration exercise group (WBV, n=8), classical resistance exercise group (CR, n=8), and control group (CO, 
n=8). Vibration trainings and classical resistance trainings were applied in similar exercise models for major muscle 
groups three days a week for eight weeks, not on consecutive days but in the same contexts. Of biochemical values, 
Beta-CTx and Osteocalcin were analysed by using Cobas e 411 ECLIA (Electro Chem. Luminance Immune Assay) 
method before and after the eight-week exercise period. For intra-group comparisons paired-samples t-test, for 
inter-group comparisons one way ANOVA, and for multi-comparisons Tukey test were used. While a statistically 
significant difference was found between pretest posttest of Beta-CTx and Osteocalcin values of CR (p<.05), there was 
not a significant difference in WBV and CO groups (p>.05). A statistically significant difference was found between the 
groups in terms of pretest posttest biochemical value changes (Beta-CTx, Osteocalsin) of the participants (p<.05). As a 
result, eight-week WBV training in premenopausal women can be considered as safe in terms of biochemical values’ 
(Beta-CTx, Osteocalcin) remaining unchanged. On the other hand, CR training made significant changes on the values in 
question. Whether this change is an acute effect or not has become a raising question. This case can be studied in 
premenopausal women in further research.  
Keywords: pre-menopause, vibration exercise, Beta-CTx, osteocalcin 
1. Introduction 
A systemic disease, osteoporosis, which is characterised by low bone mass, is an important public health problem (Uçan 
et al. 2007). Dynamic stress applied on bone causes an increase in bone mass as a biological response. This case was 
clearly seen in women who did regular sport from young ages. When these women went through menopause, their total 
bone mass was found 40% higher than of those who lived a sedentary lifestyle. Physical activity maintains the structural 
competence of bone mass (Aydil, 2005). Exercise with extra load (strength training) stimulates osteoblastic activity, and 
insensibly decreases the speed of the osteoblastic activity and resorption (Bosco et al. 1999). Exercise has a protective 
effect on skeleton against osteoporosis (Biering-Sorensen et al. 1988). Fast bone loss caused by estrogen deficiency in 
premenopausal women can slow down by exercise (Kutsal, 2001; Kutsal, 2001). 
2. Relevant Literature 
Bone formation and destruction balance each other by occurring in cycle. At young ages, the balance in regeneration is 
in favour of formation. Consequently, due to the redundancy in formation, bone tissue reaches the top level in trabecular 
bones (i.e. vertebras) at the age of 25-30 and in cortical bones (i.e. femur) at the age of 35-40. After that, continuous 
bone loss begins in accordance with the increase in destruction. The mean annual bone loss is approximately 0.25-1%. 
However, this rate increases to %2-3 in pre-menopausal women, and lasts in postmenopausal period for 5-10 years. 
Premenoupausal period varies accroding to individuals and societies; it begins at the ages of 35-40 and lasts till the ages 
of 55-60 (Saraçoğlu, 1998). It is a successive formation, resorption, mineralization cycle, which is called as "turnover". It 
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ensures the bone tissue stamina. To evaluate this bone cycle, some biochemical indicators are used. To determine bone 
loss velocity, Osteocalcin and CTx are mostly used as bone cycle indicators. One of the markers of bone turnover speed 
in blood is Osteocalcin, and of the bone destruction is CTx (Raisz et al. 2000; Koç et al 2004). The aim of this study is 
to comparatively examine the effects of Whole body vibration (WBV) trainings on some biochemical values (Beta-CTx, 
Osteocalcin). 
3. Methods 
3.1 Participants 
24 sedentary women, who were determined as being in premenopausal period according to their hormonal values, 
participated in the study (mean age=37.12±1.84 years). Their hormone levels and bone density were tested. The 
participants were randomly divided into three groups: whole body vibration exercise group (WBV, n=8), classical 
resistance exercise group (CR, n=8), and control group (CO, n=8). 
3.2 Training Procedure 
Vibration trainings (with Power Plate-Pro5) and classical resistance trainings (with Gymstick) were applied in the same 
and similar exercise models for major muscle groups three days a week for eight weeks, not on consecutive days but in the 
same contexts. In both training programmes, the duration and intensity were increased at the end of the 4thweek in 
accordance with load principles (principle is individual basic incremantaly). Of biochemical values, Beta-CTx and 
Osteocalcin were analysed before and after the eight-week exercise period. For the analysis, Cobas e 411 ECLIA (Electro 
Chem. Luminance Immune Assay) method was used.  
3.3 Data Analysis 
For intra-group comparisons paired-samples t-test, for inter-group comparisons one way ANOVA, and for 
multi-comparisons Tukey test were used. The significance level was determined as p≤0.05. 
4. Findings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Of the biochemical markers of bone turnover, Beta-CTx and Osteocalcin values 
As a result of the statistical analysis, there was not a statistically significant difference between the pretest-postest values 
for Beta-CTx and Osteocalcin of WBV group [(t(7)= .713, p=.499), t(7)= -.375, p=.718, respectively, Table 1]. 
There was a statistically significant difference between the pretest-postest values for Beta-CTx and Osteocalcin of CR 
group [t(7)= -3.632. p=.008. t(7)= -5.084. p=.00,1 respectively]. Biochemical Beta-CTx and Osteocalcin scores of CR 
group significantly increased from pretest to posttest. 
There was no statistically significant difference between the pretest-postest values for Beta-CTx and Osteocalcin of CO 
group. [t(7)= .284, p=.785, t(7)= -1.821, p=.111, respectively]. 
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Table 1. Changes in biochemical values of whole body vibration exercise (WBV)  
  Mean (SS) t sd p % change 
Beta-CTx (ng/mL) 
Pretest  .36 (.09) 
.713 7 .499 -5.56 
Posttest .34 (.09) 
Osteocalcin (ng/mL) 
Pretest  17.00 (3.54) 
-.375 7 .718 2.18 
Posttest 17.37 (1.92) 
p>.05 
Table 2. Changes in biochemical values of classical resistance (CR) 
  Mean (SS) t sd p % change 
Beta-CTx (ng/mL) 
Pretest  .24 (.08) 
-3.632** 7 .008 29.16 
Posttest .31 (.12) 
Osteocalcin (ng/mL) 
Pretest  15.25 (4.20) 
-5.084** 7 .001 39.34 
Posttest 21.25 (6.06) 
**p<.01.  
Table 3. Changes in biochemical values of control (CO) 
  Ort (SS) t sd p % change 
Beta-CTx (ng/mL) 
Pretest  .34 (.11) 
.284 7 .785 -2.94 
Posttest .33 (.08) 
Osteocalcin (ng/mL) 
Pretest  18.12 (3.60) 
-1.821 7 .111 4.13 
Posttest 18.87 (3.94) 
p>.05 
According to the ANOVA results, a statistically significant difference was found between the groups in terms of 
pretest-posttest Beta-CTx and Osteocalcin changes of the participants [F (2.21)=3.709; p=.042. F (2.21)=11.589, p=.000, 
respectively]. 
According to the Post- Hoc analysis results, a statistically significant difference was found between WBV and CR groups 
in terms of Beta-CTx scores (p<.05). The mean change in Beta-CTx scores of CR group ( =.07) was higher than of WBV 
group ( = .02). In terms of Osteocalcin scores, there was a significant difference between WBV group and CR group, 
and between CR group and CO group (p<.05). The mean change in Osteocalcin scores of CR group ( = 6.00) was higher 
than of CO group ( = .75) and of WBV group ( = .37).  
5. Results and Discussion 
Reviewing literature, it can be seen that vibration was used as a treatment and healing method in medicine and 
physiotherapy. When previous studies are reviewed, it can be observed that there are a great number of studies reporting 
that WBV training are effective on reducing muscle and bone pain, on increasing sense of strength, and also on decreasing 
bone mineral loss (Guieu et al 1990; Lundeberg et al 1988; Lundeberg et al 1984; Caferelli & Kostka 1981; Caferelli & 
Layton-Wood 1986; Flieger et al 1998; Kin- İşler, 2007). 
In a previous study, it was aimed to identify the effects of vibration on bone, physical performance and body balance and 
so to find new approaches in order to prevent falling down and osteoporotic breaks. Vibration exercise also increases 
muscle strength and neuromuscular coordination, which in turn reduces the risk of osteoporosis. Whole body vibration 
exercise in postmenopausal osteoporosis. As a result of the study, it was asserted that the training was safe and the 
vibration workout was successful. However, there was no effect on bone density, structure and strength in skeleton part. 
There were no changes in the serum bone regeneration markers. This result is consistent with the findings of the present 
study (Weber-Rajek et al 2015; Torvinen, 2003). 
As a result, the eight-week WBV training for premenopausal women can be considered as safe in terms of biochemical 
bone turnover markers’ (Beta-CTx, Osteocalcin) remaining unchanged. Besides this, CR training made significant 
changes on the values in question. Whether this change is an acute effect or not is a raising question. This case can be 
studied in premenopausal women in further research.  
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